We examined the prevalence, antibiotic susceptibility profile and extended spectrum β-lactamase (ESBL) production by transitory Escherichia coli among other bacteria in vagina of female patients with symptoms of urinary tract infection, using standard microbiological methods. One hundred and fortyfour patients' samples were collected, of which 123 isolates were recovered. The age of the patients ranged from 8 to 62 years, while the mean was 28.5. Twenty-nine isolates of E. coli (that is, 22. 1%) and they exhibited resistance to various antibiotics. E. coli exhibited 22 to 78% resistance to ampicillin, cotrimoxazole, gentamycin, nitrofurantoin, colistin, tetracycline, nalidixic, ciprofloxacin, ofloxacin. Twenty E. coli isolates showed ESBL production by phenotypic confirmatory test and were resistant to third generation oral and parenteral cephalosporins as treatment options. High concomitant recovery of E. coli along with Gardnerella spp. (and Streptococcus spp.) among the divorcees and single parents showed that it might be sexually transmitted. The results also reiterate the relevance of nitrofurantoin in treatment of the genital bacterial infection. Therefore, it is imperative to screen and confirm ESBL production by any organism that showed resistance to the second and third generation Cephalosporins in a routine diagnostic laboratory work, though sanitary prophylaxis is preferentially recommended to prevent the entrance of difficult to-treat ESBL producers.
INTRODUCTION
Multidrug Escherichia coli isolates have been implicated usually as the most prevalent in myriads of clinical cases (Odusanya, 2002; Olowe et al., 2008; Rajini et al., 2008; Okonko et al., 2009) . In vagina, it is usually next to Lactobacillus spp., which is regarded as important flora with high importance in non-specific immunity. Factors often responsible for E coli resistance include R-factor on plasmids, resistance genes on the chromosomes, production of β-lactamase, extended spectrum β-lactamase enzymes (Bo, 1991; Aboderin et al., 2009 ).
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Though the presence E. coli in vagina is regarded as transient due to the vagina's proximity to the anus, yet in this state, they can either get established and cause urinary tract infection in nearby urinary passage or washed out with urine (or menstrual flow) (Profet, 1993) . The extended spectrum β-lactamase (ESBL) producing E. coli are difficult to treat due to their resistance to wide spectrum of antibiotics including the third generation cephalosporin. They are of peculiar concern in this research because of their public health implications when they successfully invade the urinary tract and/or reproductive system, causing urinary tract infection or venereal disease. Meanwhile, the scourge of multidrug resistant ESBL producing E. coli is global. In Pakistan, Ullah et al. (2009) reported that E. coli isolated from urinary tract infections (UTI) are multidrug resistant and produces ESBL. Also in Spain, 51% ESBL producing E. coli were isolated from outpatients in a nationwide study. In Nigeria, a study in Western part of the country isolated quite a number of ESBL producing E. coli (Aibinu et al., 2003) . This research also followed the trend of assessment of venereal diseases and urinary tract infections earlier carried out within the study area (Uyo). In an instance, Akinjogunla and Adegoke (2009) observed that the sero-prevalence of HIV infection in Uyo, Akwa Ibom State, Nigeria was reported to be 34.17%, which made the state ranked 4th in Nigeria. Venereal diseases are also reportedly rampant in the metropolis (Hassan et al., 2002) . Adegoke et al. (publication in press) observed that E. coli was the most prevalent in studies on symptomatic urinary tract infection and asymptomatic bacteriuria also in Uyo with higher prevalence in female than male. This research served as a follow up of these earlier researches.
MATERIALS AND METHODS

Description of sampling area
The study sampling took place at three laboratories: Life Link Medical Laboratory, Our Lady of Lourdes Maternity and infirmary, and Standard Medical Laboratory which are major referral laboratories for major private hospitals in Uyo, Akwa Ibom State, Nigeria.
Study population, sampling technique and isolation
Only patients who came in person and agreed to fill the questionnaires were considered for this study and their biometry was obtained using a questionnaire. High vaginal swab samples were obtained from patients with complaint of itching, lower abdominal waist pain, vaginal discharge disorder, and urinary tract infections using cotton-tipped applicators.
It was preserved under ice and immediately analyzed by conventional cultural methods, microscopic observation, microbial physiology, haemolysis of blood and biochemical characterizations (Cheesebrough, 2006) .
Identification of the entire bacterial proximate composition and the prevalence of E. coli amidst other isolates, including the frequency of occurrence per sample were calculated.
Antibiotic susceptibility testing (AST)
The choice of the antibiotics was informed by frequent prescription in the area from our previous study (unpublished) . The antibiotics considered to be inhibitors of the cell wall synthesis (penicillin, ampicillin, cefotaxime, cefpodoxime, augmenting, amoxycillin), protein synthesis (gentamycin, streptomycin, tetracyclines, chloramphenicol and erythromycin), and nucleic acid synthesis (nalidixic acid, ciprofloxacin, ofloxacin and cotrimoxazole) were utilized for inhibition tests. This was carried out using the scheme of Cheesebrough (2006) .
Extended spectrum β β β β-lactamase test in E. coli Double disc synergistic test
Mueller Hinton agar plates were prepared and inoculated with inoculums from 0.5 McFarland equivalents standard of E. coli. Thirty microgram's disc of cefotaxime (30 µg) and cefpodoxime (10 µg) antibiotics were placed on the agar at a distance of 15 mm center to center from a combination disc of Augmentin (amoxicillin 20 µg and clavulanic acid 10 µg) in triplicates. E. coli ATCC 25922 and E. coli ATCC 35218 were used as a negative control and a positive control, respectively. ESBL production was interpreted by using the scheme of CLSI (2008).
RESULTS
One hundred and forty-four samples obtained contained 123 isolates which include Bacillus spp., Micrococcus spp, Staphylococcus aureus, Streptococcus spp., Gardnerella spp., Lactobacillus spp., E. coli, Escherichia vulneris, Enterococcus spp., and Arachnia spp. The mean age of the patients was 28.5 while the range was 8 to 62 years. They were all outpatients. The summary of the samples collected and isolates recovered per ages of the individuals are presented in Table 1 . Table 2 consists of the information marital status, sample collection and isolate recovery among the marriageable individuals, 18 to 62 years group with the individuals from whom the samples were obtained along with numerical isolates (polymicrobial or monomicrobial). Frequencies of occurrence of the E. coli along with other isolates were depicted on Table 3 while the effectiveness of antibiotic against other isolates was placed in ampicillin, cotrimoxazole, gentamycin, nitrofurantoin, colistin, streptomycin, tetracycline, nalidixic, ciprofloxacin, and ofloxacin respectively. The resistant profile of E. coli to the conventional antibiotics of frequent prescription in the area was depicted in Figure 1 . All the twenty E. coli isolates that were resistant to β-lactam antibiotics and the 3 rd generation cephalosporin were positive to phenotypic confirmatory extended spectrum β-lactamase test.
Extended spectrum β β β β-lactamase
All the resistant E. coli to β-lactam antibiotics that were selected for the double disk synergistic test using cefotaxime, cefpodoxime and augmentin showed positive presumptive result for the production of extended spectrum beta lactamase.
DISCUSSION
Quite large numbers of potential pathogens (beside the E. coli) were recovered in the course of this research from the vaginal pathway. These organisms were relative aetiologies of the symptoms experience by the patients as they (besides Lactobacilli) have earlier been implicated in urinary tract infection with the peculiar symptoms (Noor et al., 2004; Ciesielski, 2010; Anon, 2011) . There is high possibility that these organisms were either washed by mechanical action during urination to the vulvo-vaginal pathway or spread from the vagina to the point of infection, prior to the observed clinical manifestations. Infection was obvious in most of these patients as there were observation of febrile and or frequent urination in them as febrile could be as a result of body's immunological response to infection (Adegoke and Komolafe, 2009 ). The occurrence of E. coli in vagina may not always be connected with UTI but the proximity of the short urethra allows ease of passage of pathogens from the vagina to the bladder. This research however is really not meant to study UTI but E. coli amidst vagina bacterial load. Since the respondents in this research are all with relative UTI symptoms, the high frequency of occurrence and resistance to conventional antibiotics like β-lactam antibiotics, cotrimoxazole, tetracycline and even to fluoroquinolone like nalidixic acid by the E. coli coupled with resistance to third generation oral cephalosporin (cefpodoxime) and parenteral cephalosporin (cefotaxime) leaves much to be desired. Only nitrofurantoin showed appreciable effectiveness as a therapeutic option in case of none. Infection from such an extended spectrum β-lactamases (ESBLs) producers might be difficult to treat (Ulla et al., 2009 ). This observation agrees with the observation of Aboderin et al. (2009) .
Many of the E. coli isolates were from the children of age 8 to 12, single parents and divorcees which might be presumptively adduced to low hygiene in the children, indecent sexual habit among the single parents and divorcee. The high isolates in married individual seem high, though most of them have Lactobacillus spp. More research is on going to ascertain these occurrence as it might be mere co-incidence, but the co-infection with Gardnerella spp. and few with Streptococcus spp. in single parents and divorcee (unlike children) affirmed that it might be adduced to sexual transmission as the prevalence of Gardnerella spp. in male with women sexual partners have been reported (Schwebke et al., 2009) . Meanwhile, it is therefore imperative for women to embrace sanitary prophylaxis that prevents the entrance of the E. coli (and Enterococcus spp.) to the vagina from anus and to also avoid indecent sexual habits that may contribute to vagina's bacterial load and in turn lead to urinary tract infection with difficult-to treat ESBLs producing bacteria. This test for ESBLs production by resistant bacteria should be incorporated into the routing and diagnostic laboratory. When not infected, medical prophylaxis should be avoided as it may induce bacterial resistance to infections. When already infected however, antibiotic sensitivity testing should always precede the administration of any antibiotic therapy to avoid abuse.
